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Title of the Invention 
Elevator System 

Claims 

1. An elevator system equipped with 

a riding cage, a balance weight, a rope combining these riding cage 
and balance weight, pulleys that are disposed at the top in a tower 
and guide the said rope, a winch that is disposed by shifting it in 
the horizontal direction from the right upper part in the tower and 
has a sheave wrapped with said ropes, a first beam that mounts and 
supports the said pulleys and a second beam that is connected with 
this first beam and mounts and supports the said winch 
is characterized by disposing the said first and second beams at 
nearly the same level. 

2. An elevator system according to Claim 1, which is 
characterized by connecting the said first and second beams via a 
connecting member. - . 

3. An elevator system according to Claim 2, which is 
characterized by providing with non-slip members that prevent the 
slip between the said first and second beams and the said 
connecting member. 



lumbers in the margin indicate pagination in the foreign text. 

4. An elevator system according to Claim 3, which is 
characterized by providing with alignment members that prescribe 
relating positions between these non-slip members and the said 
connecting member in the said non-slip member. 

5. An elevator system according to Claim 1, which is 
characterized by superposing and directly connecting the said first 
and second beams . 

6. An elevator system according to Claim 5, which is 
characterized by providing with non-slip members that prevent the 
slip between the beams. 

7. An elevator system according to Claim 6, which is 
characterized by providing with alignment members that prescribe 
relating positions between these non-slip members and the said 
first and second beams at said non-slip members. > 

8. An elevator system according to Claim 1, which is 
characterized by that the said pulleys are composed of two pulleys: 
a riding cage pulley and a balance weight pulley. 

9. An elevator system equipped with 

12 

a riding cage, a balance weight, a rope combining these riding cage 
and balance weight, pulleys that are disposed at the top in a tower 
and guide the said rope, a winch that is disposed by shifting it in 
the horizontal direction from the right upper part in the tower and 
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has a sheave wrapped with said ropes, a first beam that mounts and 
supports the said pulleys and a second beam that is connected with 
this first beam and mounts and supports the said winch 

is characterized by disposing the said first and second beams at 
nearly the same level and supporting them on a building structure 
via elastic bodies . 

10. An elevator system according to Claim 9, which is 
characterized by disposing the said elastic bodies in the 
connecting part of said first and second beams and end parts at the 
said first and second beams on the side opposite to said connecting 
part, respectively. 

Detailed Description of the Invention 

This invention relates to an elevator system, and particularly 
to an elevator system disposed by shifting a winch in the 
horizontal direction from the right upper part in a tower. 

More recently, there are many demands for decreasing the 
building height as far as possible and lowering the mechanical room 
of elevator to effectively use buildings because of a problem with 
the right of sunshine . 

Namely, a winch is generally disposed in the right upper part 
in a tower, but there are many plans of elevator system in which a 
winch of elevator is disposed by shifting it in the horizontal 
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direction from the right upper part in a tower, and its installa- 
tion level is also reduced to lower the mechanical room. 

First, this kind of conventional elevator system will be 
illustrated in Fig. 1. 

In the figure, 1 is a riding cage, 2 is a rope, 3 is a cage 
pulley, 4 is a diverting pulley, 5 is a winch, 6 is a sheave, 7 is 
a balance weight pulley, 8 is a balance weight, 9 is a beam for 
mounting and supporting pulleys in the right upper part in a tower, 
10 is a beam for mounting and supporting the winch, 11 is a 
connecting member for connecting the two beams 9, 10, 12 is a base, 
and 13 is a beam pressing column for supporting a force of said 
beam 10 acting upward. Then, a tension T x equal to the total weight 
of cage side generates on the cage side and a tension T 2 equal to 
the total weight of the balance weight generates on the balance 
weight side. 

Fig. 2 is a vector diagram of forces acting on the pulleys 3, 
4, 7 and forces acting on the sheave 6 of said elevator system 
shown in Fig. 1, and Fig. 3 is an illustrative diagram showing the 
distributed state of forces acting on the supporting structures 
such as beams, etc. by these forces. 

The vertical load T 2 of said balance weight pulley 7, a 
horizontal force P x of same magnitude as this vertical load T 2 , a 
vertical component P 3 and a horizontal component P 4 of a resultant 
force P 2 given by the vertical T x acting on the cage pulley 3, and 
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a vertical component P 6 and a horizontal component P 7 of a resultant 
force P 5 acting on the diverting pulley 4 act on the beam 9 for 
supporting the pulleys by said tensions T x/ T 2 generating in the 
rope 2. On the other hand, a vertical component P 9 and a horizontal 
component P 10 given by a force P 8 of same magnitude as the cage load 
T 1 acts on the sheave 6 of said winch 5, and a vertical component 
P 12 and a horizontal component P 13 given by a force P n of same 
magnitude as said horizontal force P x act on the balance weight 8. 
In these figures, P 14 is a vertical force given by the self weight 
of said winch 5, and R x - R 6 are reaction forces for sustaining the 
said forces acting on the beams. J 

Namely, a difference between the horizontal forces P 4 and P 10 
of equal magnitude and reverse directions and differences between 
the horizontal forces P x - P 7 and the horizontal force P 13 of reverse 
direction thereto act as horizontal forces on the integral 
supporting structure composed of the beams 9, 10 and the connecting 
member 11, but they are also borne by the building structure 
contacting with the right end of said beam 9 and the upper end of 
beam supporting column 13 because these horizontal forces are too 
large for being borne only by the connecting member 11. 

However, a building structure is generally strong against and 
fully endurable for a vertical force but is weak against a 
horizontal force and cannot be expected too much, therefore the 
structure as described above is undesirable. 
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Morever, the system also had such drawbacks that vibration and 
noises due to the rotation of increased pulleys and the contact 
sound with the rope were transmitted to adjacent rooms or offices 
and a high cost was caused by increasing the number of pulleys. 

The purpose of this invention consists in providing an 
elevator system which enables to eliminate the drawbacks of 
aforesaid prior art and process the said horizontal forces acting 
on the beams . 

To achieve this purpose, the invention is characterized by 

/2 

that a beam for mounting and supporting pulleys and a beam for 
mounting and supporting a winch are disposed at nearly the same 
level to cancel horizontal forces acting on the beams each other 
and reduce the angular moment resulted by these forces. 

One actual example of this invention will be illustrated by 
Fig. 4. In this diagram; same symbols as Fig. 1 represent same 
objects or equivalent objects. 

The height of a connecting member 11 is shortened as far as 
possible, the level of a sheave 6 of a winch 10 mounted on the beam 
10 and the level of a balance weight pulley 7 mounted on the beam 
9 are made nearly the same by making the level of beam 10 
approximate to the level of beam 9 . 

Elastic bodies 14 - 16 consisting of a vibration proof rubber, 
etc. are provided at the right end of said beam 9 and the both ends 
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of said beam 10, respectively, and the two beams 9, 10 and the 
connecting member 11 are supported on a building structure only by 
interposing these elastic bodies 14-16. 

Moreover, a non-slip member 17A having an alignment member 18A 
is fastened to the beam 9 and a non-slip member 17B having an 
alignment member 18B is fastened to the beam 10 by welding, etc., 
respectively, and the connecting member 11 is fastened to the two 
beams 9, 10 with screws, etc. in a state sandwiched by these two 
non-slip member 17A, 17B. 

Vectors of forces acting on pulleys 3, 7 and a sheave 6 of a 
elevator system thus formed are shown in Fig. 5, and the distribu- 
tion of forces acting on supporting structures such as the beams by 
these forces is shown in Fig. 6. In these diagrams, symbols showing 
the forces are same as the cases of Fig. 2 and Fig. 3. 

As is known from these diagrams, a horizontal force P x of said 
balance weight pulley 7, a horizontal force P 4 of said cage pulley 
3, a horizontal force P 10 and a horizontal force P 13 of said sheave 
6 act as a horizontal force on an integral supporting structure 
consisting of the beams 9, 10 and the connecting member 11, but the 
horizontal force P 1 and the horizontal force P 13 are equal and 
reverse and the horizontal force P 4 and the horizontal force P 10 are 
also equal and reverse, therefore they are canceled each other and 
act as a resultant force, and the height of said connecting member 
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11 is low, therefore the angular moment occurring on it is small. 
Moreover, the horizontal forces acting on the beams 9, 10 can be 
borne only by the connecting member 11 because the non-slip members 
17A, 17B are provided between the beams 9, 10 and the connecting 
member 11 for preventing the slip between them. 

Moreover, since the horizontal forces acting on the beams 9, 
10 can be processed only internally in this manner, this enables 
to support the beams, etc. and enhance the vibration-proof and 
noise-proof effects via the elastic bodies 14 - 16 provided on the 
downside of said beams as described above. 

Namely, although elastic bodies (non-illustrated in Fig. 1) 
are inserted between the beam 10 and the winch 10 and between the 
beam 9 and the pulleys 3, 4, 7 as a measure on the vibration and 
noises in the elevator system as shown in Fig. 1, it has been 
confirmed by experiments that the insertion of said elastic bodies 
14 - 16 on the downside of said beams 9, 10 has high vibration- 
proof and noise-proof effects like this actual example. When the 
elastic bodies are provided on the downside of said beams, the 
number of elastic bodies can be reduced because only three elastic 
bodies may be provided. 

Furthermore, the level of sheave 6 and the level of balance 
weight 7 are made the same by raising the level of beam 10 and the 
diverting pulley 4 is omitted, therefore it enables to reduce the 



vibration and noise sources, contrive the reduction of cost and 
facilitate the installation operation only that much. 

Fig. 7 shows another actual example of this invention. 

Differences from said actual example of Fig. 4 consist in that 
the thickness of beam 9 for mounting the pulleys 3, 7 is increased, 
the connecting member is omitted, the two beams 9, 10 are directly 
connected, and other structures are all the same. Accordingly, same 
acting effect are obtained as the case of Fig. 4. 

When the elevator system is installed, the beams 9, 10 are 
moved into a building, separately, respective concerned positions 
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are set up and then fixed to each other, and alignment members 18A, 
18B are used to facilitate such a position fixing operation. 

A process for fixing the beam positions using these alignment 
members will be illustrated by Fig. 8. 

First, the beam 10 is set up, completed and then the beam 9 is 
installed, at this time, the non-slip alignment member 17B is fixed 
to the beam 10 and the non-slip alignment member 18B is fixed to 
the non-slip alignment member 17B. Here, as shown in Fig. 7, the 
left end of beam 9 is placed on the right end of beam 10, and then 
the beam 9 is moved to the left until the left end face of said 
beam 9 comes into contact with the non-slip alignment member 17B. 
Then, the mutual position adjustment of the two beams 9, 10 is 
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completed by moving the beam 9 in the direction of arrows of Fig. 
8 until its side face comes into contact with the non-slip 
alignment member 18B. Subsequently, the two beams 9, 10 are fixed 
with screws, etc., and these joints may be finally fixed by 
welding . 

Moreover, like the actual example of Fig. 4, the process for 
position fixing operation using such non-slip alignment members is 
certainly applicable to a case of interposing the connecting member 
11 between the beams in nearly the same manner. 

As described above, this invention enables to process the 
horizontal forces acting on the beams within the beams because the 
beam for mounting and supporting the pulleys and the beam for 
mounting and supporting the winch are disposed at nearly the same 
level and connected to each other to cancel the horizontal forces 
acting on these beams and reduce the angular moment occurring 
thereon in the elevator system equipped with the winch by shifting 
it in the horizontal direction from the right upper part in the 
tower. Consequently, these horizontal forces are unnecessary to be 
borne by the building structure which is weak against the 
horizontal forces, thus this is extremely favorable. 
Brief Description of the Drawings 

Fig. 1 is side view of conventional elevator system, Fig. 2 is 
vector diagram of forces acting on pulleys and sheave of elevator 
system shown in Fig. 1, Fig. 3 is illustrative diagram showing 
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distributed state of forces acting on supporting structure such as 
beams, etc. by forces shown in Fig. 2, Fig. 4 is side view of 
elevator system relating to one actual example of this invention, 
Fig. 5 is vector diagram of forces acting on pulleys and sheave of 
elevator system shown . in Fig. 4, Fig. 6 is illustrative diagram 
showing distributed state of forces acting on supporting structure 
such as beams, etc. by forces shown in Fig. 5 (wrong number u 2" in 
original specification), Fig. 7 is a side view of elevator system 
relating to one actual example of this invention, and Fig. 8 is 
oblique view of beam connecting part for illustrating process of 
beam position setup operation. 

Description of Symbols 
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riding cage 


2 




rope 


3, 7 




pulleys 


5 




winch 


6 




sheave 


8 




balance weight 


9 




first beam 


10 




second beam 
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connecting member 


14 - 


16 


elastic bodies 


17A, 


17B 


non-slip members 


18A, 


18B 


alignment members 



Figure 1 . 
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Figures 2-8. 
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PURPOSE: To reduce the load of a building structure which is weak against the 
horizontal force by arranging to connect beams for mounting and supporting 
pulleys and a winch on the same level. 

CONSTITUTION: A beam 9 for mounting pulleys 3, 7 is arranged to be connected 
to a beam 10 for mounting to support a winch 9 substantially at the same level 
by a connector 1 1 to cancel the horizontal forces acting the respective beams 
9, 10 with each other to reduce the rotary moment produced thereby to thus 
treat the horizontal forces acting the beams 9, 10 within the beams. As a result, 
it is not necessary to bear the load or these horizontal forces at the building 
structure which is weak against the horizontal force. Thus, since the respective 
beams 9. 10 can set at the structure via elastic members 14 to 16, it can prevent 
the noise and vibration. 
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